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THE SOLAR SURFACE DURING THE PAST THI&TEEN 
YEARS-A REVIEW OF SUN-SPOT OBSERVA-
TIONS MADE AT ALTA, IOWA, FROM 
1908 TO 1920. 
DAVID E. HADDEN 
My. last paper contributed to the Academy of Science on solar 
observations covered the period 1903 to 1907 and was published 
in the Proceedings for 1908, Volume XV. The present paper 
brings the observations down to the close of 1920 and completes a 
series embracing thirty years of sun-spot observations. They do not 
pretend to be as complete during the last decade of this long per-
iod as for the first twenty years for .the reason that I was appoint-
ed a member of the State Pharmacy Board in 1909, serving eleven 
years, and the duties of ·the office called me away from home very 
frequently, consequently the number of days on which the sun 
could be observed was materially diminished each year. The ob-
servations represent the result of painstaking work during the in-
tervals snatched from a busy business life and are presented to 
indicate what may be done by anyone, even if handicapped by nu-
merous other duties, in this fascinating branch of astronomy. 
The instruments used in _the thirteen ·years' record were a 5 0 
inch refracting and occasionally a 90 inch reflecting telescope, 
using Herschelian and polarizing eye pieces, grating spectroscope, 
position micrometer and various other necessary accessories. 
1908 
Decreasing activity which set in during the closing weeks of 
1907 continued during the first three months of this year, but a 
revival took place in April and some fine. spots were seen. The 
greatest activity of the year occurred in August and September, 
th~ giant spots being easily seen with the naked eye. Diminishing 
activity and some spotless days marked the closing months. 
1909 
There was only a slight reduction in the average monthly num-
bers of groups, spots and faculae this year as compared with those 
of 1908. Large spots were present on the disc nearly every month, 
the exceptio~ being June, August, November and Decembe~. By 
1
Hadden: The Solar Surface during the past Thirteen Years - A Review of Su
Published by UNI ScholarWorks, 1921
122 IOWA ACADEMY OF SCIENCE Vor.. XXVIII, 1921 
far the most interesting spots of the year were in September, when 
large and active ones were present and on the 25th remarkable 
electro-magnetic disturbances were reported in the daily papers as 
existing all over the United States and Great Britain, interrupting 
telegraphic and telephonic service. 
1910 
A marked decline in numbers of groups, spots and faculae was 
noted this year, and the number of spotless days greatly increased. 
The months of February, May, September and October recorded 
the largest and most interesting groups, those of September and 
early October being of the train or stream character and of great 
extent. The closing two months of this year registered the least 
number of spots for a longer period than any other of the present 
·cycle. 
1911 
The quiescent period noted above continued almost all of this 
year. At no time of observation, with one exception in April, 
were there more than two groups of spots present on the disc and 
all were relatively small, fully one-half the total number of days 
of observation revealing an absence of dark spots. 
1912 
During this year, as in the preceding one, the sun's surface was 
very quiet, nearly three-fourths of the days being 1free of spots. The 
faculre also showed a marked diminution and the actual minimum 
of the cycle was near at hand. 
A few of the larger spots were traced during several rotations. 
That of March 8 reappeared early in April and was spectroscopic-
ally active and increased to a considerable group. It reappeared for 
the third time early in May. A typical normal spot was present 
in June and some of the two-spot variety were present in October 
and December. 
1913 
This year undoubtedly marked the end of the minimum period, 
which must have been passed by the middle of the year, although 
it has been prolonged so much that it may be difficult to locate the 
period precisely. 
A small spot with outliers was seen in high north latitude about 
February 23, which may mark the beginning of the new cycle. 
Some dots also in the same latitude in July would indicate that the 
forces originating the new cycle of activity were already at work. 
Eighty-five per cent of the observing days were devoid of spots. 
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1914 
There was a noticeable revival of activity this year. Observa-
tions in February were few owing to intense cold, frequent storms 
and unsteady air. A very fine spot was on the disc from 13th to 
26th of August, visible to the naked eye in the northern hemis-
phere. It reappeared by solar rotation for the second transit of 
the disc about ·September 9, although it was much smaller, disap-
peared on the 22d and did not again appear in succeeding rota-
tions. However, the location was marked by large faculre in 
October. 
1915 
The first three months of this year were characterized principally 
by small groups of small spots, but at the beginning of April the 
forces concerned with the ushering in of the period of maximum ac-
tivity began to assert themselves and a giant group in the form of 
a long frain of large spots fully 175000 miles in length and visible 
to the naked eye made "the transit of the disc in the northern hem-
isphere. This disturbance reappeared for several solar. rotations 
though in decreasing area and activity, and in May the sun was free 
of spots for several days. About the middle of June brilliant Auro-
ras and earth currents interfering with the telegraph service over 
the United States were coincident with another outbreak of active 
spot regions and during part of July and August fine groups were 
observed in the northern hemisphere. These gradually declined in 
activity and the balance of the year was about normal for the pe-
riod. 
1916 
There was a gradual increase in activity during the first six 
months of this year with fairly large spots present each month, the 
fine group of the last week in May being of a wonderfully intricate 
appearance. The month of June also witnessed a disc covered with 
smaller spots. A decrease was noted during the next three months, 
followed by some revival in October, November and December. 
On the night of August 26 an aurora of surpasing beauty and in-
terest was observed, being one of the finest I have seen for twenty-
five years. A boreal crown with colored beams and streamers, 
double arches and curtains were part of the wonderful display. 
It is of interest to note that this aurora occurred when the visible 
disc was practically free of sun-spots. 
1917 
This year was noted for : 
1. 'The presence of large spots almost continuously throughout 
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the year, those of February, August and September being of giant 
magnitudes. The great spot of August was noteworthy for its in-
tricate penumbra containing numerous large umbrre and nuclei,. 
and the auroras which were coincident with its passage across 
the disc. 
2. The greatest activity of the present cycle seems to have cul-
minated in the months of August and September and undoubtedly 
the maximum was passed by the month of October, as a period of 
lesser activity had then set in. 
1918 
1918 opened with numerous spot groups on the disc, many o.f 
which were large, but the number gradually waned until June when 
they were fewer and of much smaller size. A slight increase in 
numbers took place in July and August, but this diminished during 
the balance of the year, although with large spots .still on the disc 
every month. Auroras also were quite frequent this year. 
1919 
':[here was but a slight reduction in the average number of groups 
. per day in 1919 as compared with the preceding year. The first 
half was the more active, the number reaching a maximum in June 
and gradually waning during the latter half. 
1920 
A decided decline in numbers of groups was noted this year, the 
average per day for the year being slightly over one-half less than 
in 1919. Nevertheless some very large active groups were ob-
served, perhaps the finest being the one of March 15 to 27, which 
extended nearly 250,000 miles and was exceedingly active. Its 
passage across the central meridian was nearly coincident with a 
wide-spread display of aurora on the 22-23d. 
Some spotless days were noted in April and August. In Sep-
tember another period of considerable activity set in, some fine 
large spots and extended streams being noted. These continued 
into October, after which a quiescent period again set in. 
In the following ·tables are given the monthly summaries of the 
daily observations: 
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I Average number of 
Months jGroups/ Spots /Faculae 
1908 
January 3.3 13.3 3.3 
February 2.3 6.4 3.4 
March 2.7 8.0 3J 
April 3.9 15.~ 2.8 
May 3.1 9.1 3.0 
June 3.3 12.6 3.1 
July 3.1 12.8 31.4 
August . 4.5 22.5: 4.4 
September 5.4 22.6 3.8 
October 2.4 6.0 4.0 
November 3.3 14.4 3.2 
December 3.3 12.5 3.3 
1909 
January 4.6 18.8 3.3 
February . 4.0 21.2 3.7 
March 3.3 . 20.0 3.6 
J 
April 1.8 6.8 2.4 
May 2.3 11.5 2.4 
une 2A 7.4 2.8 
July 2.5 10.2 2.5 
August 2.3 ' 8.0 3.0 
September 2.2 10.1 2.5 
October 4.1 14.0 3.3 
November ... .... . .. 
December ... ... . .. 
1910 
January 2.0 4.0 3.0 
February 1.6 10.0 1.8 
March 2.0 7.1 2.0 
April 0.8 1.4 1.0 
May 1.7 6.2 1.9 
June 1.0 3.7 1.6 
July 1.1 3.1 1.8 
August 0.8 2.9 2.0 
September 2.0 7.0. 2.0 
October 2.0 11.3 2.0 
:November 0.4 0.8 2.0 
December 0.4 2.0 1.2 
1911 
I 
January 0.5 0.5 1.1 
February 0.8 2.3 lA 
March 0.8 3.3 1.0 
April 1.2 2.6 1.2 
May 0.8 3.0 1.6 
June 0.4 1.0 1.0 
July 0.5 2.0 1.0 
August ·o.7 1.4 1.1 
September 0.6 1.5 0.7 
October 0.3 0.8 0.8 
November 0.6 1.0 0.5 
December 0.3 0.3 0.9 
I t 
1912 
January 0.0 0.0 0.2 
February 0.1 0.1 0.3 
March 0.4 1.5 0.5 
April 0.6 3.8 0.5 
May 0.4 3.1 0.5 
I Average number of 
Months /Groups/ Spots /Faculae 
June 0.9 0.9 . 1.1 
July -0.4 2'.3 1.0 
August 0.1 0.1 0.4 
September 0.5 4.5 1.4 
October 0.3 1.7 1.1 
November 0.2 0.4 0.5 
December . 0.4 2.8 0.6 
1913 
January 0.3 0.5 0.6 
February 0.1 0.3 . 0.2 
March 0.0 0.0 Q.O 
April 0.2 0.8 0.2 
May 0.0 0.0 0.1 
June 0.0 0.0 0.0 
July 0.1 0.3 0.2 
August 0.0 0.0 0.7 
September 0.2 1.0 0.3 
October 0.2 1.5 0.2 
November 0.1 0.3 0.3 
December 0.5 2.5 0.8 
1914 
January 0.0 0.0 1.2 
February 0.3 LS 0.5 
March 0.3. 0.6 0.7 
April 1.0 4.1 1.1 
May 0.6 2.6 1.6 
June 0.7 4.9 1.4 
July 0.7 1.8 1.3 
August 0.8 3.0 1.1 
September 1.9 3.7 LS. 
October 0.8 3.4 1.7 
November. 1.7 9.9 2.3 
December 2.6 6.7 2.3 . 
1915 
January 1.7 6.8 . 3.2. 
February 3.8 21.5. 3.6 
March 1.7 5.3 3.3 
April 2.8 18.7 3.6 
May 1.2 6.4 3.0 
June 
. 
4;3 36.4 2.9 
July 3.5 . 18.3 4.2 
August 4.3 20.6 4.0 
September 3.0 17.6 4.6 
October 3.9 22.8 3.7 
November 3.6 13.2 3.8 
December 2.5 9.1 4.0 
1916 
January 3.5 18.7 3.4 
February 6.0 15.7 3.0 
March s.o 312 3.8 
April 4.4 28.8 4.6 
May 5.8 28.0 4.2 
June 5.3 34.7 4.0 
July 3.3 12.0 3.3 
August 2.0 7.0 4.0 
September 3.2 14.5 3.3 
October 5.5 15.7 4.0 
·November 4.1 24.6 4.9 
December 5.5 29.5 4.0 5
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The telescope was partly dismounted for repairs during the 
months ·of November and December, 1909, and January, 1910. 
During the years 1917 to 1920 owing to the war and scarcity 
of business help, n:umerous absences from home, personal losses 
by deaths, etc., the time devoted to the work was necessarily lim-
ited and the full daily observations not completed, hence only the 






















AVERAGE DAILY NUMBl>R OF GROUPS 
1917 1918 1919 1920 
6.7 6.8 4.0 2.0 
5.0 4.8 5.3 4.0 
6.8 5.2 4.8 . 3.0 
6.5 5.7 4.2 1.5 
7.0 5.5 5.3 3.0 
8.3 4.8 7.0 2.4 
8.5 6.9 4.6 
10.0 6.7 4.7 1.4 
9.0 5.6 4.4 1.7 
5.2 5.9 4.2 3.4 
6.9 5.7 2.9 2.0 
7.5 4.8 2.8 1.8 
Reviewing the observations of the thirty years which embraced 
three maximum and three minimum periods, the following dates 
have been derived : 
Minimum of 1889.6 to the maximum of 1893.7 
Maximum of 1893.7 to the minimum of 1901.5 
Minimum of 1901.5 to the maximum of 1905.9 
Maximum of 1905.9 to the minimum of 1913.5 
Minimum of 1913.5 to the maximum of 1917.7 
Minimum of 1889.6 to the minimum of 1901.5 
Minimum of 1901.5 to the minimum of 1913.5 
Maximum of 1893.7 to the maximum of 1905.9 
Maximum of 1905.9 to the maximum of 1917.7 
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